RNA was isolated from varicella-zoster virus-infected Flow 5000 cells (diploid fibroblasts) at late times after infection. With the use of overlapping DNA probes representing all regions of the varicella-zoster genome, an extensive Northern blot analysis of the RNA was carried out. The analysis revealed at least 58 discrete transcripts ranging in size from approximately 0.8 to 6.5 kilobases. RNAs were found to be homologous to all probes used except for those mapping at approximately map unit 0.3, where no RNA transcripts could be detected. Comparison of the sizes and locations of RNA transcripts mapping in the right-hand ends of the varicella-zoster virus and the herpes sidiplex virus DNAs shows a number of striking analogies, suggesting their similar genomic organization.
Varicella-zoster virus (VZV), a herpesvirus, is the causative agent of both chicken pox (varicella) and shingles (zoster). The virus contains a linear, double-stranded DNA genome of approximately 80 x 106 daltons (125,000 base pairs) (9) . Research into the molecular biology of VZV has been hampered by the difficulty in obtaining substantial amounts of cell-free virus for analysis or for characterization of events in the viral replicative cycle. Nonetheless, purification of VZV DNA from virions or nucleocapsids isolated from infected tissue-culture cells has permitted preparation of recombinant libraries of genomic fragments and construction of multiple restriction endonuclease maps (9, 10, 21, 24, 28) , as well as detailed analyses of the structure of the viral genome (10, 11, 27) . VZV DNA can be considered to contain two segments, a long unique region (UL) and a short unique region (Us), both bounded by terminal repetitions (TRs, IRS, TRL, IRL). Presumably, the Us region inverts during DNA replication, resulting in two isomeric forms of VZV DNA (10, 11, 27) . Recently, Davison (5) and Kinchington (personal communication) have shown that the VZV UL segment is inverted in approximately 5% of the genomes. Portions of the VZV genome have been sequenced, but little is known of the mapping of individual VZV gene products.
Other biochemical studies have shown that the VZV virion contains more than 30 structural proteins, including six to seven glycoproteins (13, 15, 16, 18, 25, 26, 31 (27) .
Cloning, preparation, and labeling of VZV DNA. VZV DNA purified from viral nucleocapsids was cleaved with restriction endonucleases, ligated into Agt WES * AB, subcloned into pBR322 or pUC8 plasmids, and grown in HB101 or JM83, as described in previous studies (19, 20, 27, 29) . Restriction endonucleases and T4 ligase were purchased from Bethesda Research Laboratories (BRL), Gaithersburg, Md., and used as described in the instructions of the manufacturer. A large amount of plasmid DNA was prepared as previously described (2) . Some VZV DNA restriction fragments were recovered from agarose gels and purified on Nacs-prepac columns (BRL). Cloned or recovered DNA fragments were labeled in vitro by nick translation (kits purchased from BRL) with [ot-32P]dCTP (specific activity, >3,000 Ci/mmol; Amersham Corp., Arlington Heights, Ill.) to specific activities greater than 108 dpm/,g. VZV RNA. Flow 5000 cells growing in roller bottles (850 cm2) were infected as previously described (15) . When (28) were subcloned into either pBR322, pBR325, pUC8, or BPV * pML1 plasmid vectors, thereby providing an extensive library of small VZV fragments for use as probes. Figure 1 shows the EcoRI and BamHI restriction endonuclease maps and many of the VZV fragments used in the general analysis (6, 11, 28) . (More detailed maps of the right-hand 20% of the genome are shown in Fig. 3) .
Examples of Northern blot analyses. Figure 2 shows examples of Northern blots with cloned probes mapping in the region from 0.550 to 0.696, representing about 15% of the genome. The seven overlapping probes hybridized to 14 size classes of RNA ranging from 0.9 to 6.5 kb. Some of these transcripts appeared to traverse more than one restriction fragment. A Transcripts encoded by the right-hand 20% of the genome.
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Preliminary transcription map of the VZV genome. The data from Tables 1 and 2 were combined to generate a transcription map of the entire VZV genome (Fig. 4) (4, 12) . Monoclonal antibodies directed against this protein have the ability to neutralize the virus in a complement-dependent manner, implying that this is an envelope glycoprotein that may be important in immunity to, and recovery from, disease (17, 18) .
Analysis of the Davison VZV DNA sequence for the entire right-hand part of VZV DNA demonstrated open reading frames with coding capacities of 11,000, 39,000, 44,000, and 70,000 (74,000) daltons for the Us and 140,000, 30,000, and 20,000 daltons in the repeats (4) . Consistent with these predictions, we have identified six transcripts in the Us and four in the repeats. Preliminary experiments involving hybrid selection with DNA fragments from this region of the genome and in vitro translation of the selected RNA transcripts have revealed proteins of the approximate sizes predicted from the sequence data (J. Ostrove, unpublished observation).
It has been reported that VZV and HSV show some DNA homology under low-stringency hybridization conditions (8) .
At the transcriptional level, there is a striking similarity between VZV and HSV in the region of the repeats. There may be additional similarities in other regions of the genome, but this remains to be firmly established. We determined that VZV codes for a 4. (7) . Other regions of the genome appear to share DNA sequence relatedness and also to code for transcripts that are similar in size to HSV transcripts, but characterization of the proteins they encode will be necessary before any further comparisons can be made (7, 30) .
